Impact of novel histone deacetylase inhibitors, CHAP31 and FR901228 (FK228), on adenovirus-mediated transgene expression.
Histone deacetylase inhibitors (HDIs) are known to enhance adenovirus (Ad)-mediated transgene expression. Recently, novel HDIs, including cyclic hydroxamic-acid-containing peptide 31 (CHAP31) and FR901228 (FK228), have been developed. The effects of these two novel HDIs on Ad-transduced or endogenous gene expression were investigated. Acetylation of core histones and the expression of the coxsackie and adenovirus receptor (CAR) in HDI-treated cells were examined using Western blot and a quantitative reverse transcription polymerase chain reaction (TaqMan RT-PCR), respectively. Their in vivo effect on adenoviral gene expression was investigated in BALB/c mice. Both compounds enhanced and prolonged Ad-mediated beta-galactosidase expression more effectively than did trichostatin A, a classic HDI. The same effect was observed in Ad-transduced heat shock protein 72 (HSP72), but not in hyperthermia-induced endogenous expression of HSP72, suggesting that the effect is specific for transduced gene expression. Hyperacetylation of core histones induced by HDIs was considered responsible for the augmentative effects of gene expression. Intravenous administration of either CHAP31 or FR901228 enhanced beta-galactosidase expression in mice infected with AdLacZ. CHAP31 and FR901228 amplified Ad-mediated transgene expression. The enhancement of transgene expression by HDIs may result in fewer vector doses for necessary gene expression, helping to alleviate disadvantages caused by Ad vectors. This could be a useful tool in overcoming current limitations of gene therapy using adenovirus vectors.